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1.0 INTRODUCTION, PURPOSE, AND RESPONSIBILITIES

The objective of monitoring in support of Total Miasum Daily Loads (TMDLSs) in the Laguna
de Santa Rosa watershed (Laguna Watershed) isdoge data that represent, as closely as
possible, the existing and to some extent histbeisgironmental conditions of the waters in the
basin. One way to ensure that this objective isisey conducting monitoring in accordance
with a Quality Assurance Project Plan (QAPP).

Some degree of error is inevitable in making meaments of any type. If not understood and
minimized, these errors can lead to unacceptaldertainty in the decision-making process.
The purpose of this Laguna Watershed TMDL QAP isiprove the quality of environmental
data that is used for making decisions regardinddLMand water quality management for the
Laguna Watershed.

The Laguna Watershed TMDLs QAPP presents guidefores
* Field sampling procedures;
* Quality control procedures;
» Data quality objectives;
» Data assessment;
* Use of secondary data; and
» Documentation.

Quality Assurance (QA) includes the overall manageinsystem of a project including
planning, data gathering, quality control, docura&oh, evaluation, and reporting. QA will

help to set the level of data quality needed aridhelp to determine whether the data meet the
project’s objectives.

Quality Control (QC) includes the set of activitiatended to control errors and to meet the QA
objectives.

Measurement Quality Objectives (MQOSs) are accepgtaniteria for the quality attributes measured
by project data quality indicators. They are quatitie measures of performance (USEPA, 2002).
MQOs are the targets for precision, bias and seitgiagainst which laboratory QC results are
compared. Precision is assessed from the resulepbifate analyses of samples and standards. Bias
is assessed from method blanks, check standardsatnict spikes to their expected values.
Sensitivity is related to the detection and repgrtimits for the measurement method used.

Some data collected for the TMDL are based on fisdchsurements (i.e., stream flow). While there
is no reference standard for these types of datag components of bias and precision in the
measurements can be evaluated and controlled est#sselsewhere in this document.

Data Quality Objectives (DQOs) are used where ¢Balts are compared to a standard or used to
select between two alternative conditions.
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Data collected under this QAPP used for the follmppurposes:
» Background and data analysis for the TMDL staforép
« Water quality modeling needed to establish TMDLSs.

This QAPP incorporates guidance from the QAPP pegptor the Surface Water Ambient
Monitoring Program (SWAMP) developed by the Califiar State Water Resources Control
Board (2002). The SWAMP QAPP was developed for amttsurface water monitoring, and is
useful for guiding TMDL monitoring efforts in theaguna Watershed.

11  Watershed-Specific Monitoring Plans

The watershed-specific monitoring plan that willdged in conjunction with this QAPP has
been developed for the Laguna Watershed. The vigidispecific monitoring plan is a written
plan that specifies the objectives, rationale, prodtedures for collecting and analyzing samples
or physical environmental attributes of interesTMDL development. The plan describes the
sampling needed to achieve the stated objectivesfie variables to be measured, the number
and locations of sites to be sampled, and the nuarzefrequency of sampling events).

Watershed-specific monitoring plans for the LagWetershed TMDLSs provide data that will
serve several purposes, including:

* Hypotheses and a statement of sampling purpose.

* Provides preliminary survey or screening informataout surface waters.

» Characterizes existing water quality conditions passible beneficial use impairments.

» Assesses historical water quality conditions anteleial use impairments.

* Identifies spatial and temporal variation or tremdwater quality over time

* Provides specific data for water quality modelsdusedevelop TMDLs

» Identifies specific existing or emerging water gygbroblems

* Assists in developing a TMDL implementation plan.

Sampling may answer questions such as:

» Are beneficial uses impaired?

* What are the current levels of impairments?

* How does water quality vary temporally and spatiall

* Which water quality constituents or physical enmirental attributes are the best
indicator variables for describing the impairments?

* How does the timing and spacing of the most seseslieneficial use overlap with water
quality constituents?

* What relative impacts to impairment from speciffreodman-caused sources vs. natural

sources?

» What are the watershed loading capacities of moibstimpairing beneficial uses?

* How should pollutant loads be allocated among @mhtources, human-caused sources,
with a margin of safety to account for uncertaisttie
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1.2  Implementation of QAPP

The primary QA responsibilities fall on the indiua TMDL watershed project managers.
These personnel will develop watershed-specificitodng plans, establish project-specific
DQOs, and review laboratory and field QA data teuga that DQOs are met. The TMDL
Development Unit Senior shall serve a QA functigrebsuring that watershed-specific plans
and DQOs are appropriate, and approving waterspecdif&c monitoring plans, including
changes from the overall Laguna Watershed QAPP TMiL Development Unit Senior will
validate 10% of field and laboratory QA data towgeshat standards are met, and will perform
(or arrange for) evaluation field visits to enstirat the field sampling crew are using
appropriate procedures, consistent with the QARPIR.fdllowing table shows the QA roles and
responsibilities for North Coast Regional Waterlgu&ontrol Board (NCRWQCB) TMDL
monitoring plans.

QA Roles & Responsibilitiesin the Laguna Watershed TMDL s
Role QA Responsibility
* Review and approve TMDL-related QAPPs and DQOs
* Review proposed TMDL sampling/monitoring plans ns@re that QA

TMDL Unit e :
Senior objgctlves will be met
« Validate at least 10% of the TMDL-related QA data
» Conduct performance audits, as appropriate
» Develop TMDL project-specific DQOs
* Modify the overall Laguna Watershed QAPP, as negidec specific
project
» Design appropriate monitoring and data gatheriag$l
« Document the changes and rationale for changd®toverall Laguna
TMDL Watershed QAPP
Watershed » Verify that the QAPP is implemented

Project Manager | « Review and assess laboratory and field QA resoit® Q0O compliance

* Interpret and apply results from monitoring plans

» Retain data for further review

* Maintain records and documents

» Communicate with the analytical laboratory to ee9QA and QC are
met

» Assure that the QAPP is implemented in field atitigi

» Follow proper field procedures, as described infigld sampling plan,
including field documentation and sample handling

» Document changes and rationale for field chang#setononitoring

Field Monitoring

Crew
plans
e Maintain custody of samples
» Ensure delivery of samples to laboratory
Laguna Watershed TMDLs QAPP North Coast RegiorakE¥\WQuality Control Board



20 FIELD SAMPLING PROCEDURES

2.1 Collecting Water Samples

Water samples can be collected as single grab sampllected just below the surface in the
center of the stream. When collection from the eeot flow is not safe or possible, collection
will be made from a safely accessible well-mixegbaiCare should be taken to ensure that
sediment is not disturbed when taking a water calsample. Avoid surface debris when
collecting water samples. Field replicate sampligisoe collected in rapid succession as the
regular sample. The field monitoring crew will debe where samples were obtained,
including a site description. If an alternate stehosen the samplers will fully describe in field
notes the location and the reason for the change.

Water samples will be collected in the appropraetainers and preserved as directed by the
analytical laboratory. Physical preservation inelsidooling and keeping samples out of
sunlight. Samples will be labeled and placed ornna ice chest immediately after collection.
Field replicate samples and field blank samplesheilhandled and processed as regular
samples. Chlorophyll and pheophytin samples wilplaeed on ice and filtered as soon as
possible. Labels on each collection bottle willenot

* Project number or name

» Sampling location

* Time and date sampled

* Analysis type (parameter)

» Sample matrix (water, sediment or filter)

* Preservative used

» Initials of collectors

2.1.1 Clean Sampling Technique

If data quality requirements for a specific samplavent require the use of very high quality
data or very low detection limits, the use of LEBvironmental Protection Agency (EPA)
“clean sampling” technique may be required. Thehteque may be especially useful for
detecting low levels of mercury. See the SWAMP ®ABr specific directions on employing
these techniques. In brief the steps for the teglenare:
» Samples are collected using rigorously pre-cleaaeaple bottles that are double
bagged to prevent contamination
* The sample labels are placed on the outside afutexr bag to avoid contamination
» At least two persons are required, each wearingubld set of clean poly gloves
» The person designated “dirty hands” touches and®paly the outer bag of all double-
bagged items, avoiding touching the inner bag
* The person designated “clean hands” reaches iatouter bag, opens the inner bag and
removes the clean sample bottle
* “Clean hands” closes the inner bag and “dirty hactises the outer bag
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* “Clean hands” removes the sample bottle lid undetewand holds it underwater while
performing the required number of rinses with ambeater

» “Clean hands” collects the sample and places therlithe bottle while holding the
bottle and cap under water

* The water sample is re-bagged in the opposite drder which it was removed

* Gloves must be changed whenever something knowattbe clean is touched

2.2  Sample Preparation
2.2.1 Bottle Inventory

The field monitoring team will inventory bottle satpon receipt from the laboratory to ensure
that the proper type of bottles and an adequatéruwnf bottles have been received for the
planned sampling event. All bottles will be labelefore the sampling event, except for the
time and date of sampling. Apply labels to thelbahd not to the cap. In the field, fill in the
time and date of sampling and tape over the labehsure that the label adheres even when
wet.

2.2.2 Container Type & Volume

The analytical laboratory will provide containeppeopriate for the target analytes. The
analytical laboratory also will recommend requitgpical sample volumes, which may be less
than that shown below if samples for several apalgre combined in one container. Unless
directed otherwise by the laboratory, the followmgde can be used. The analytes listed in the
table below are those planned to ne sampled fibrarhaguna Watershed TMDL.

Sampling Guide
Analyte M ethod Container Preservative Hold Volume
(days) Needed
Total Mercury EPA 7000 Series  Poly HNO; to pH<2 28 250 ml
'Srgﬁe(\jISSuspended EPA 160.2 Glass or Plastic Store cool at 4°9C 1 260
H H<2;
Ammonia-N EPA 350.3 Poly 2SO topH<z; | o 250 ml
Store cool at 4°C
. .| H,SO, to pH<2;
Total Kjedahl-N | EPA 351.2 Glass or Plastid 2> 4 ©P 28 250 ml
Store cool at 4°C
Nitrate-N EPA 353.2 Poly Store cool at 4°C 2 50 m
Ortho-Phosphate] EPA 365.2 Poly Store cool at 47C 2 50 ml
H,SO, to pH<2
Total Phosphorus EPA 365.2 Pol 2= 28 50 ml
P y Store cool at 4°C
Biochemical EPA 405.1 o
Oxygen Demand| SM 5210858 | "W Store cool at 4°C 2
Chiorophyll SM 10200H Filter in Field | Store on Dry Ice 30| amt
Pheophytin varies
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2.3  Transport of Water Quality Samplesto the Analytical Laboratory

Transport of samples to the analytical laboratoniisbe done by overnight courier (such as
Federal Express) in sealed coolers with ice an@gplpeopriate chain-of-custody forms. Samples
will be maintained on ice. Spouts on coolers shbaldealed before shipping. Not all analytes
require refrigeration or darkness, but, for theesaksimplicity it is suggested that all be stored
dark on ice in closed coolers. Sample collectidredales must be coordinated with the
analytical laboratory. Sample transport schedultigensure that the laboratories receive
samples in time to process the samples withouteshiog the appropriate holding tim&mple
holding times and conditions will be confirmed witte analytical laboratory.

24  Sample Custody

Maintaining custody of the water quality samples.(ibeing able to show an unbroken trail of
accountability that ensures the physical secufisample) is important for ensuring the
credibility of the data derived from the samplesamnple is considered to be “in custody” if it:

* Isin actual possession;

» Isin view after being in physical possession; or,

* Is placed in a secure area accessible only to am#itbpersons.

Chain-of-custody (COC) forms are used to documentctstody and transfer of samples from
the time they are collected to the time that threyaamalyzed. Completed COC forms also are
used as a reference to correlate the field sardplgification numbers with the internal
laboratory sample identification numbers.

The analytical laboratory will provide COC formslie used in this project. Information needed
on the COC forms includes: project name, requiabdiatory turnaround time, sample
identification number, data and time sampled, mratescription, number of containers for each
sample identification number, container type, asedyrequested, type of preservation (e.g.,
acid, ice) and signatures of responsible partieswdustody is received or released.

Field personnel who collect samples will initidbe tCOC while in the field. COC forms will be
completed at each sample location and will accomplaa transported samples to the analytical
laboratories. A copy of the COC form will be retihbefore shipping. If the field crew delivers
the samples to the laboratory, copies of the retbabain-of-custody forms will be retained.
The laboratory will sign the COC form upon recegitustody of the samples. The laboratory
will return a copy of the completed COC form wittetreport of analytical results.

25 Field Instrument M easur ements

Water quality data from the field instruments Vo collected at the same location as the water
samples. The field measurements will be colleatea manner that will not disturb the water
samples (i.e., by obtaining measurements aftewttier samples have been collected or by
using the field instruments just downstream ofgample collection point). The TMDL
watershed manager will select the field samplirgjqarols that best suit the specific DQOs
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adopted for sampling in that watershed. Specifstructions for the use of each instrument will
be available to the field monitoring team.

The following parameters will be analyzed from fieéd instruments:
* Water temperature
» Dissolved oxygen (DO)
» Specific conductance
. pH
» Water velocity at sampling location and depth

The NCRWQCB uses Yellow Springs Instrument (YSIjd3ande dataloggers for
instantaneous measurement of pH, dissolved oxygemperature, and conductivity and the YSI
SonTek Acoustic Doppler Velocimeter (ADV) for flawveasurement. The manufacturer’'s
manuals will be used for guidance on equipment cadration, and maintenance. Before
deploying continuous instruments, ensure thatritexmal time and date of each instrument in
calibrated, using a calibrated clock. The battéeydn each instrument should be checked to
ensure that the instrument will be able to coltatha over the entire time period desired.

2.5.1 Continuous Dataloggers — Temperature

Optic Stowaway data loggers are used by the NCRWEEBnattended, continuous
temperature monitoring. The Optic Stowaways wilskéto record water temperature at
intervals as directed by the monitoring plan. Oficwaways will be located as directed by the
monitoring plan, but actual placement will dependiading a location that is in a well-mixed
flowing area that is concealed from the casual mfeseThe Optic Stowaway data loggers can
be zip-tied to trees on the bank or to stakes drinto the bank. Measurements from a notable
landmark, such as a large rock, to the bank stakalded tree will be made and noted. Since
the water levels in the Laguna Watershealy begin to dry up in late summer, the Optic
Stowaways should be located so that they remdimeinvater. The instruments should be
checked and redeployed, if necessary, at regulenvials. All temperature loggers will be
calibrated in room temperature and ice water bedackafter the sampling season.

2.7  Equipment Needs

The SWAMP QAPP has a list of equipment commonlydeedor water quality sampling.
Additional equipment for measuring other environtaémdicators may be required for the
Laguna Watershe@dMDL monitoring. Care should be taken to ensuré the equipment,
supplies, or methods used do not interfere withatiedytes of interest. The TMDL field
sampling crew will ensure that all necessary eqeipnand supplies are taken on sampling
trips. The following equipment/supply checklist mas/used.

Laguna Watershed TMDLs QAPP North Coast RegiorakE¥\WQuality Control Board
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3.0 QUALITY CONTROL PROCEDURES

31 QC Samples

Water quality QC samples will consist of field rieptes and field blanks. The QC samples will
be rotated randomly among the sites and amongtasakl field replicate samples and field
blanks will be submitted to the analytical laborgtblind. In other words, a fictitious site name
will be given for these field QC samples.

Field replicate samples consist of three sampl#sated from the same source. Field replicates
will consist of three grab samples collected in iedimate, rapid succession. Field duplicates
will be collected at a rate of 10% of all analysmsa particular analyte. Field blanks will be
used to assess possible contamination that cam dagag field sampling and handling. In the
field, fill a sample container with distilled watend subject this blank to the same handling and
processing as other samples. The SWAMP QAPP recorenesing field blanks for the initial
samples — further use of field blanks is not resglif the initial field blanks are within
specification. This QAPP will adopt the SWAMP QARFeommendations regarding the
frequency of field blanks.

TMDL watershed managers may select a different rarrabrequired QC samples (field
duplicates and blanks), based on calculationseohtimbers of samples necessary to achieve a
given probability of detecting a specified levelogitainty. These calculations require
information about the specific watershed and widlve either screening sampling or the use
of historic data to evaluate expected variabilityhe samples.

3.2  Analytical Laboratory QA

Specific quality control procedures for analytidoratories are not included in this QAPP
because each contract laboratory has internal QA/¥Eating procedures and protocols
available for review. If there are questions alibatresults from a specific laboratory, the
TMDL watershed project manager should ask to revienprocedures with the lab’s contract
manager and QA officer.

The analytical laboratory should report a comptigta package to the TMDL manager. At a
minimum, the laboratory report should include:

* Results of sample analyses

* sample ID numbers

* sample matrix type

» date of sample receipt

» date of extraction

e analyte name

» tabulated analytical results

» laboratory qualifier flags with notes of explanatio

Laguna Watershed TMDLs QAPP North Coast RegiorakE¥\WQuality Control Board
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* reporting limits for each analyte

* Dilution

* Methods

* Results of replicate samples (result, reportingt}im

* Results of method/laboratory blanks (result, repgrimit)

* Results of matrix spikes (result, reporting linspjke level, % recovery)

3.3 DataAcceptanceCriteria

Data acceptance criteria are pre-establishedieriised to determine whether data fall within
the limits of acceptability for QA purposes. Whée tlata do not meet the acceptance criteria
they should be marked to ensure that the assoqatdtem is identified. Often, the data still
may be useful for its intended purpose.

3.3.1 Laboratory

The analytical laboratory shall include QA datahatite analytical results. Items identified by
the laboratory as problematic should be flagge@ TKDL manager should discuss the
flagged items with the analytical laboratory toetatine if the sample should be reanalyzed or
to determine the effect of the problem. Exampledaté that might be flagged for further
investigation are:

* Results with a high reporting limit

* Results from samples received outside of the recemded holding times

* Results with matrix interference requiring dilution

» Spike recoveries outside control limits

» Results from blind duplicates not in close agreegmen

* Duplicate results with a high relative percentetiénce.

3.3.2 Field Measurements

Water quality field instruments will be calibratatithe beginning and end of the sampling
event. Field instruments will be calibrated ascdégd in the owner’s manuals for the
individual instruments. As directed by the SWAMP B field instruments will be calibrated
within 24 hours before use and within 24 hoursrdfedd use. Calibration records are to be
maintained in a logbook for each instrument onetdfrecord sheets. These records are to be
reviewed by the TMDL watershed project manager teefioe data generated from the field
measurements can be reported in a TMDL document.

As part of the calibration process, the TMDL waleid project manager will check instrument
calibration constants against the acceptable raogkshed by the manufacturer or by the
SWAMP QAPP. For the YSI Datasonde these constadiisde conductivity cell constant, pH
millivolt, pH slope, DO charge, and DO gain. Hoe tSonTek ADV these constants include
Signal to Noise Ratio, probe angle, and standaat ef velocity. Out-of-specification or out-

Laguna Watershed TMDLs QAPP North Coast RegiorakE¥\WQuality Control Board
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of-range calibration results will not be acceptddver over-ride a calibration error message in
the field without understanding the cause.

The SWAMP QAPP guidance states that post-run edidor data that have drifted beyond
acceptable limits should be flagged and, in moségathe data collected should be rejected.
The SWAMP QAPP encourages the field monitoring téamepeat the field measurements as
soon as possible if data are rejected. A fieldneesteet used by the SWAMP program for daily
field instrument calibration can be found in the SMP QAPP Manual.

As mentioned, field instruments will be calibrageztording to the specifications in the owner’s
manual for the individual instruments. Specifictinstions for field calibration of each
instrument will be available to the field monitagiteam. The following itemizes specific
considerations for calibration procedures:

» Altitude, barometric pressure and temperature anfae calibration, therefore, it is
desirable to calibrate instruments onsite, usiagddrd calibration solutions that are at
ambient river temperature.

» Calibration of conductivity will be done before mdlibration to avoid interference by
pH standards that have high conductivity.

» Specific conductivity will be calibrated using stiand potassium chloride calibration
solution.

* Instruments used to measure pH will be calibratadgustandard pH buffers. Two-point
pH calibration is usually acceptable for the LagWatershed TMDL fieldwork. Use
two pH values that will bracket the expected valfussially pH calibration standards of
7.00 and 10.00 are used). If the pH range of thilemumder investigation is unknown,
use a three-point pH calibration.

* Temperature, measured by a multi-parameter instnisueh as a YSI 6600, is factory
set and does not require calibration.

» Temperature, as measured by continuous, unattefeleces such as Optic Stowaways,
will be calibrated in two temperature baths (ro@mperature and ice water) with an
NIST-traceable thermometer.

» Dissolved oxygen, measured by a multi-parametérumgent such as a YSI 6600, will
be calibrated using water-saturated air, accouritinglevation, barometric pressure and
temperature.

Laguna Watershed TMDLs QAPP North Coast RegiorakE¥\WQuality Control Board
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40 DATA QUALITY OBJECTIVES

Data quality objectives (DQOSs) are project-spedfi@litative or quantitative statements of the
overall level of confidence that is needed for dieeci-making or data interpretation. DQOsS
define the total uncertainty that can be tolerateal project dependent on data collection.
Assessing whether the purpose of the QAPP is adesimed (e.g., whether, and to what degree,
the data collected represent the true environmentaditions in the basin) will be accomplished
by establishing DQOs for laboratory and field meaments in terms of detection levels,
precision, accuracy, completeness, comparabilithrapresentativeness.

DQOs are derived before an investigation beginedtgblishing criteria that:

» Clarify the study objective

» Define the most appropriate type of data to collect

» Define the number of samples or observations thest tne obtained in order to have an
acceptably robust set of data

» Determine the most appropriate conditions undeckviata should be collected

» Specify tolerable limits on errors.

Well-designed DQOs, in effect, support the levedlatfa quality needed. Data quality can be
guantified by the parameters of precision, accyreggresentativeness, completeness, and
comparability, which determine the appropriate si@nspllection and analyte identification and
detection methods to employ. Consider the consemsenf error — stringent performance
parameters are required in applications where ses@sequences may result from a decision
based on inaccurate data, whereas other applisatiay require less stringent performance
parameters.

The use of appropriate project-specific DQOs cammmize costs associated with being overly
stringent in making observations or taking sampidsle, at the same time allowing collection
of data of sufficient quality and quantity to suppdefensible decision-making. DQOs will be
balanced against the time and available resoukess. rigorous DQOs may be established if
the project manager can justify the standards sp#tific statements explaining the chosen
DQO levels or elements.

4.1 Data Usage

The purposes for which data will be used help findeghe appropriate data quality objectives
for a project. The data gathered in the Laguna Wasel TMDL effort will be used in
characterizing aquatic systems, developing waste &locations and loading capacities, and in
ascertaining whether the pollutants are deriveshfmatural or human-caused sources. The data
generally will be applied to understand conditiahg watershed scale. Data that are considered
critical for the TMDL project decision-making magpdergo closer scrutiny than data that are
needed for informational or background purposes.

Laguna Watershed TMDLs QAPP North Coast Regioree¥\Quality Control Board
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4.2 Relevant Environmental Indicators

In developing watershed-specific monitoring plamsthe Laguna WatershddDLs the data
collection should focus on indicator variables tuat:

* Quantitatively related to the beneficial use tisampaired

» Sensitive to land use activities or stresses

* Reliably measurable.

The following water quality indicators are includ@dhe Laguna Watershed TMDL monitoring
program:

* Instantaneous general field parameters (water teatye, pH, dissolved oxygen,

conductivity)

» Continuously monitored parameters (water tempegatir temperature)

* Biochemical oxygen demand (BOD)

* Nutrient species

» Chlorophyll and pheophytin

» Total suspended solids

* Mercury

Additionally, the measurements of the following piwyal environmental attributes are included:
» Air temperature and relative humidity
* Flow
* Channel characteristics
» Riparian characteristics

These parameters are considered valid indicatossiessing water quality in the Laguna
WatershedMDLs field sampling effort for the reasons disegdelow.

4.2.1 Temperature

Water and air temperature measurements are negbssause surface water in the Laguna
Watersheds listed on the California Section 303(d) list fagh temperature. Water
temperature data collected by continuous monito&aninute increments is used for system
description; model calibration, model validatiomael application; and, identification of
critical thermal maximums and persistence of maxmsuUnderstanding the timing and
persistence of high water temperatures is neededderstand the potential impacts to
beneficial uses. Air temperature is related to wegmperature and will be measured at select
sites for characterizing microclimatic conditions.

4.2.2 Dissolved Oxygen
Understanding the timing and persistence of lowalised oxygen or pH extremes is needed to
assess the potential impacts to beneficial usescdhcentration of dissolved oxygen and pH

levels in water are directly related to aquatie beneficial uses. Dissolved oxygen

Laguna Watershed TMDLs QAPP North Coast RegiorakE¥\WQuality Control Board

-15-



measurements are necessary because surface wéaterd aguna Watershede listed on the
California Section 303(d) list for low DO. Dissotyexygen will also be measured in order to
provide input to water quality models. The dissdleaygen measurements can be used to
identify critical DO minima and persistence of t@sinima. BOD is also being measured to
understand the source of low dissolved oxygen.

423 pH

pH data will assist in understanding toxicity pdiaihfor ammonia. pH also can be an indicator
of biological activity. There may be a diel pH ayel water column pH can increase in late
afternoon due to the removal of carbon dioxide bhgtpsynthesis and it may decrease in the
early morning due to overnight respiration.

4.2.4 Nutrients

Measurement of nutrient species (nitrate, ammaoial Kjeldahl nitrogen, total phosphorus,
and ortho-phosphate) is planned because surfaesgsanatthe Laguna Watershark listed on
the California Section 303(d) list for nutrient Ement. Nutrient enrichment may lead to
direct impacts on aquatic life beneficial uses.(@mmonia toxicity) or to indirect effects, such
as low dissolved oxygen caused by excess algaltgromby nitrification reactions.

4.2.5 Chlorophyll and Pheophytin

Chlorophyll is useful in evaluating nutrient enmeént and dissolved oxygen in an aquatic
system. Chlorophyll and pheophytin can be useds$ess the biological response of a surface
water to nutrient enrichment. The LaguiNatershed is listed on the California Section 3p3(d
list for nutrient enrichment. Knowledge of chlorgfilevels is also for input to the water
guality modeling efforts in the Laguna WatershedOIMPheophytin measurements are of
interest because chlorophyll and pheophytin togetae indicate total living and dead algae in
a sample and can help to explain the algal pomuatynamics.

4.2.5 Total Suspended Solids
Total suspended solids will be measured to evalingteffects of land use on sedimentation in
the Laguna Watershed. The LagWatershed is listed on the California Section 3p8éd for

sedimentation. Total suspended solids have beeantkyirelated to potential adverse effects on
aquatic life beneficial uses as well as fillingtleé Laguna with excess sediment.

4.2.5 Mercury

Mercury is analyzed to describe the quality of tissue of the Laguna Watershed. The Laguna
Watershed is listed on the California Section 3D8¢tl for mercury contamination of game

fish. This mercury contamination can impair hurhaalth.

4.3  Specific Data Quality Objectivesfor the Laguna Watershed TMDL s
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Specific QA DQOs for the Laguna Watershed TMDL naming are shown in Tables 4.1 and
4.2 below. A discussion of each data quality ingticé.e. precision, accuracy, completeness,
contamination, and representativeness) followgdahkes.

4.3.1 Analytical Samples

Table 4.1 Specific QA DQOsfor theLaguna Watershed TMDLs
Analytical Laboratory Samples
. Data Quality
Data Qualit -
. Q y Measurement | AcceptableLimits
Indicator .
Technique
Precision Relative Percent | <25% for water samples
Difference <35% for soil samples
Accuracy Spike Recovery 80-120%
Completeness % Valid Data 90% of total data
. <10% of the lowest sample concentration
N Field Blank : . .
Contamination C ' reported in the associated sampling run or
oncentrations . (Y
less than two times the reporting limit

4.3.2 Field Measurements

Data quality indicators for field water quality nseaements (i.e. temperature, pH, and dissolved
oxygen) and for other field measurements (suchraarms flow) are more difficult to measure
than those for laboratory samples. Recommended tway®asure data quality indicators when
evaluating data from field instruments and field@lvations are shown in Table 4.2. Precision,
accuracy, and completeness are more of a concésidiMmeasurements than is contamination.
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Table 4.2 Specific QA DQOsfor the Laguna Watershed TMDL s
Field M easur ements
Data Quality | Data Quality M easurement

I ndicator Technique
Use the same instrument or method to
make repeated analyses on the same
sample

Acceptable Limits

< 25% difference in repeated

. measurements
Use the same instrument or method [to

make repeated measurements at the
same site under identical conditions
Comparison of same measurements
using:

» different methods

» different instruments

» different operators

Precision

80-120% agreement
Accuracy

Take multiple measurements and use
the median of the results

See later discussion of
acceptable calibration results

Completeness % Valid Data 90% of total data

Equipment Calibration

4.4. DataQuality Indicators
4.4.1 Precision

Precision describes how well repeated measureragrgg, i.e., the reproducibility of the data.
Precision is not related to the true value of theadFor analytical laboratory samples used in
the Laguna Watershed TMDLs, precision will be meadas the coefficient of variation (CV).
The coefficient of variation is presented as a @etage of the standard deviation divided by the
mean of the 3 replicate samples collected.

If the CV is greater than 25% for water samplesthedabsolute difference is greater than the
reporting limit, samples should be reanalyzedpggible. If the CV remains greater than the
objective after reanalysis or if reanalysis is pogsible, then the results should be qualified as
“estimated.” Use of the median value of the threggicates represents the best measure of
central tendency since the data are likely to albdddv a normal distribution.

For field measurements, precision may be measuardiferent ways:
* Use the same instrument or method to make repaatdgses on the same sample
» Use the same instrument or method to make repeaedurements at the same site
under identical conditions
For field measurements, repeated values shall thenn@5% of one another.

When the precision objectives are not met, the TMEitershed project manager will attempt
to determine the source of the sample variabilibe SWAMP QAPP states that consistent
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failure of samples to meet the precision objectivay be related to a lack of homogeneity in
the sample, unusually high concentrations of treyaes, or poor laboratory precision.

4.4.2 Accuracy

Accuracy is a measure of how close the measuree valto its true value. Unless the true
value of a sample is known, accuracy cannot beuatedl. The accuracy of results of analytical
laboratory samples can be assessed by the peecenery of a known reference spike added to
a sample. This can be done in the laboratory #feesample is received or it can be done in the
field. For purposes of this QAPP, accuracy willdssessed by the analytical laboratory and not
by using field spikes, unless specifically requibgdndividual watershed-specific monitoring
plans. The accuracy goal for the Laguna WatershéDITQAPP water samples will be 80-
120% recovery. This limit will not apply when a galmvalue exceeds the spike concentration
by greater than five times.

For field measurements, assessing accuracy is difficellt, because the true value cannot be
determined as easily as in laboratory samples. ixkpg on the field measurement or
instrument, accuracy can be assessed by comphgrgaime measurements (same site, identical
conditions) using different methods, different rastents, or different operators.

The same quantitative goal of 80-120% of agreersieotild be used. Another way to reduce
variability and enhance accuracy in field measurgsis to occasionally take multiple
measurements and use the mean or upper confideeceal of the results. Additionally,
equipment calibration will help to ensure accurasailts.

4.4.3. Completeness

Completeness is the fraction of the planned datarttust be successfully collected and
validated to fulfill pre-determined statisticalteria for the project. The percent of completeness
needed for each project is typically based on theuat of data that is needed in order to reach
valid conclusions and a subjective determinatiothefrelative importance of the monitoring
element within the monitoring plan. This, in tudgtermines the necessary sampling frequency.
Data may be considered unusable due to factorsasibblding-time violations, improper
sample preservation, laboratory error, insufficiestnple volume, loss of samples during
shipping, or incorrect field technique. The comgietss goal for the Laguna Watershed TMDL
QAPP will be 90% (i.e., 90% of the data collecteddd be valid and useable).

4.4.4. Contamination

Field blanks (described in Section 3.1) can be ts@dsess sample contamination that can
occur from equipment or during field sampling aradiing. Blanks are samples that are
supposed to be free of the analytes of interestdfilanks are usually distilled water that is
taken into the field, poured into the sample corggiand subjected to the same handling and
processing as other samples. Field blanks aretos#etect contamination that occurs in field
handling and are often used for assessing contéomna
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Considering the analytes of interest in the Lagiwsershed MDLs, field blanks will be used

to assess contamination. Distilled water can bainbtl from a commercial store. If there has
been no contamination, the analytical laboratoyneport the value of a field blank as below
the reporting limit. There may be some slight contetion from the laboratory that is

unrelated to the field procedures. If this is thee; the acceptable concentrations reported for a
field blank should be less than 10% of the lowastgle concentration reported in the
associated sampling run or less than two timeseperting limit.

45  Representativeness

Representativeness describes how relevant thexdatalative to environmental conditions.
Surface waters are temporally and spatially hetaregus. In the context of the Laguna
Watershed TMDL, representativeness relates todleetson of sampling locations, the daily
and seasonal timing of the sampling events, andskef appropriate sampling techniques.
Representativeness is addressed by the overaljrdesthe watershed-specific monitoring
plans, especially with respect to selecting appatgtocations, methods, times, and frequency
of sampling, and by maintaining the integrity of tamples after collection.

45.1 Selection of Sampling Sitesand L ocations

The selection of sampling sites should be explaingde Laguna TMDL monitoring plan. The
selection of sampling sites is important if theadedllected are to be considered as
representative of the system or of a part of tls¢esy. The Laguna TMDL monitoring plan
addresses how the sample sites were selected,lattlar the selection of a site could make the
sample atypical or non-representative. If so, ihs besulting from the site selection must be
addressed. Some of the reasons to select a spgtafinclude:

* The site is representative of a reach of interest

* The site sample location provides samples thaivatemixed

* The site is at the confluence of a tributary

* The site is upstream or downstream of an input ehmgpact must be described

» The site describes a reach that is uniquely impofta important beneficial uses, such

as fish habitat

* The site complements or supplements sites for whistoric data exist

» Site access is safe

» Site access on private property is allowed.

4.5.2 Sample Timing

Each analyte of interest should be evaluated terahe if sample timing (time of day,
watershed events, and season) might impact theumnezasnt or the interpretation of the result.
This evaluation will assist in determining the tiigiand frequency of sampling. Sample timing,
as related to each analyte, should be explicidguised in the watershed-specific monitoring
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plan. Examples of timing considerations that argiegble to the Laguna Watershed TMDL
include:
» Variations in flow conditions (e.g. seasonal anchaggement variations), which might
affect the seasonal timing of sampling events
» Periods that are critical for sensitive beneficisés, such as fry emergency, spawning,
and migration, might be of particular interestsampling
» Sampling frequencies for DO and water temperatoioailsl address the most sensitive
time periods to sample since these parametersifiteetaily and seasonally
» Sampling for mercury in water should not be donenduperiods of abnormally high
turbidity

45.3 Sample Size

Determining the proper sample size to adequatedyacterize the watershed is an important
decision. Too small or too large a sample size i@ag to wasted resources. In general, as
sample sizes increase the error associated witkrtamaty decreases. A large number of
measurements can increase precision, reduce #idkd of bias, and increase the power of
the statistical analysis of data.

46  Comparability

Comparability is the portion or fraction of planngata that can be compared directly to similar
studies. There have been numerous previous waaditygand environmental studies in the
Laguna Watershed. In order to directly comparepthaned data collection efforts to earlier
efforts, comparable protocols, locations, timingg anstruments should have been used. If the
sampling parameters were different, the projectaganwill have to review and evaluate the
effects of the differences for impact on use irditomparisons. Comparability also can be
addressed by comparison of the analysis of standétence materials used in the different
sampling events.
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5.0 DATA ASSESSMENT

After each sampling event, QA data will be examif@dccompliance with the DQOs. If DQOs
were not met, data should not be used in the TMidlyais unless it can be demonstrated that
there is not significant impact to the acceptapdihd usability of the data. If the data are
considered useable, limitations on the data wilhbed in the reports that rely on the data for
decision-making.

If DQOs are not met, the QA procedures will be eixeth and corrective action will be
implemented, if needed. Depending on the causleeoA failure, corrective actions might
include:

» Identifying contamination source, if possible

» Retraining the field sampling crew

* Re-calibrating field instruments and reanalyze

* Reanalyzing laboratory samples

* Changing the field instrument maintenance procedure

» Changing the sample handing or transport procedures

* Working with the laboratory QA manager to addredmratory QA issues

* Revising the QAPP

* Rescheduling sample events, if appropriate, toesehmore completeness

51 Data Review

Data review will be performed routinely, in a tim@hanner, to ensure that all data have been
logged and processed correctly. This includes dhgakata entry, transcription, calculations,
data reduction, and data transfer. The processdeslmaking sure that all pertinent data are
included in the documentation and that there ardata deficiencies.

All results from the analytical laboratory shoulel dritically reviewed as soon as possible with
respect to precision, accuracy, completeness, amamination DQOs. Further, laboratory
results and other pertinent data should be exanforatie following:

* Holding time review — check for prescribed holdtimges being exceeded

» Blank review — review blank analyses for evidentpatential contamination

* Matrix spike review — review matrix spike recoveanges and matrix spike duplicate
relative percent differences as a check for aredlaccuracy and for extraction
precision

» Elevated detection limits — identify samples witbvated detection limits as a result of
sample dilution or small sample volume

* Replicate review — review replicate analyses foeament of results as a check for
analytical precision
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Other reviews that are specific to the analysesesigd should also be performed. For
example, when reviewing nutrient data it is helpfucompare the concentrations of ortho-
phosphate to total phosphorus. Other items to neinielude results when there was an
unexpectedly high or low concentration of analy&smetimes data with questionable QA
results can be used for their intended purposeghbisignificance of the discrepancy must be
understood, explained, and documented.

All results that are flagged by the laboratory Wi reviewed and QA discrepancies
investigated. Discussions with laboratory persomm&y help to resolve questions about the
analytical data. Corrective actions will dependioa type of discrepancy.

5.2 Data Validation

The TMDL Development Unit Senior will validate agist 10% of TMDL development QA
data. Validation is a determination about the dquaif the data specific to its usability for
decision-making and an evaluation of whether theergshed-specific QA requirements were
met. This task reconciles the project objectiveth wie QA needs of the specific project and
with the data that were used.

5.3 Reanalysis (Rerun) Request

After review of the analytical or laboratory QA vits the TMDL project manager may request
that the analytical laboratory reanalyze a sampi@fspecific constituent or set of constituents.
Usually, this is done if the laboratory QA resutdield QA samples are outside of acceptable
limits. A rerun also may be requested if the ressfdll outside of expected ranges or are
otherwise atypical. Some atypical or out-of-speaitiion results can be acceptably explained
and do not require reanalysis, such as:
» Environmental or operational situations may pro\adesxplanation for an atypical
result.
* The samples may have been improperly preservedratiéd. If so, reanalysis would
not be expected to improve the representativerfabe samples.
* The sample locations may have been improperly decbon the COC delivered to the
laboratory.
» Samples may have been held past acceptable had.tim

If the reanalysis of a sample does not resolvejtlestions about the sample results, the TMDL
watershed project manager should consider othepappes, including collecting new samples
using different methods. Agreement of the resulth e earlier questioned result indicates
that the original value was probably correct. Disagnent between the original questioned
result and the new sample result requires explamaind, most likely, a third sample to confirm
either the original or the new sample result.
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6.0 COMPILATION AND USE OF SECONDARY DATA

There is a long history of data collection in treguna Watershed. These data and information
are found in publicly available databases, datanfother monitoring programs, results from
unpublished research (including local watershedigs® academic thesis research, maps,
literature, anecdotal information, models and madgputs, agency reports, census data,
meteorological data, and other sources. For pugpofthis Laguna Watersh€APP, these
types of data are known as historic or secondai®. da

When secondary data are used in TMDL developmeptaally for purposes other than those
for which the data were collected, the data qualitgt uncertainty of the data must be
ascertained. Different types of data collecteddifferent purposes may have QA that is not
appropriate for the TMDL decision-making, everhi¢ data are from a well-respected source.
The TMDL watershed manager must ensure that thengacy data are not proprietary or
otherwise subject to confidentiality.

In order to determine whether the secondary data faality constraints that would limit their
use in a new setting, it first must be understood the data will be used in the TMDL
decision-making process. Secondary data or infoomaway be used, for example:

* As a screening tool to develop a new data gathexfimgt

» To provide qualitative weight of evidence to theulés of new data collection

» To verify the results of new data

» To directly contribute to base data

* To substitute for some or all of a new data coiteceffort.

Depending on the intended use of the data in TMBletbpment, the TMDL watershed project
manager must evaluate the secondary data and iafiomfor QA concerns pertinent to the
intended use. In the examples above the differeed would clearly require different levels of
QA scrutiny depending on the effect of the datdiguan the weight of contribution to the final
TMDL decision making. Historical data can be usedétermine the expected concentrations
of analytes to aid in sampling plan design. With@efuiring the rigorous scrutiny of the QA
used in collection, the secondary data may serpeaade weight-of-evidence supporting
conclusions reached primarily by new data.

In the last two examples, however, where the semyrdhta will be used in lieu of new data
collection, the past data’s quality controls shdaddsubject to the same QA controls as new
data collection. Secondary data that will subsgifot new data or that have a significant effect
on the outcome of the TMDL analysis must be assegsensure that the data were collected
with QA oversight appropriate to the TMDL procetbsit acceptable methods were used by
trained samplers, that samples were analyzed peptwold times using accurate methods. If
possible, the QAPP attached to secondary datdwidivaluated and attempts will be made to
determine if the QAPP was followed.
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An evaluation of secondary data will include:

Evaluating secondary data relative to TMDL watedsbpecific data quality needs
Understanding the assumptions that are inhereheisecondary data

Explicitly describing the limitations of the secamy data

Documenting how the secondary data are usefullfalill the TMDL watershed-
specific project objectives

Determining if the secondary data are availablke format that allows their use and
documentation.

Ongoing studies being conducted by the U.S Gedadb@@arvey, Sonoma County Water
Agency, City of Santa Rosa, The Laguna Founda#od,others.
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7.0 DOCUMENTATION AND RECORDS

71 Documentation

All documentation by Regional Water Board staffidgrthe development of the Laguna
Watershed TMDLs becomes part of the public recD@tumentation, from the design of a
monitoring program to decision-making, is importenbeing able to assess the validity of data.
Documentation will be used to:

» Allow a sample to be traced from sampling everftedd measurement to final result

* Provide a description of the field and laboratostihods used

» Supply observations that would help to interpreaply the data

» Allow verification of QA program compliance

» Confirm statements about the uncertainty of tha.dat

The TMDL watershed manager will retain records shgwhe data that were discarded and an
explanation of the reasons for data exclusionsldfgtions may include:

» Data were recorded outside of the dates of interest

* Water temperature data show ambient air spikegd®eioafter retrieval or when

dewatered

* Instrument malfunctioned

» Data were collected from an incorrect location

» Data were collected using inappropriate instruments

» Data were outside of acceptable QA specifications

» Dead or dying batteries resulted in unacceptalie da

For each sampling event, the field monitoring tedmall provide the TMDL watershed project
manager with copies of relevant pages of field ipgsluding raw data), calibration records,
copies of the COC forms for all samples submittethe analytical laboratory, and copies of
shipping forms for samples shipped to analytichbtatories. In addition to these documents,
the TMDL watershed project manager also will retaboratory reports and documentation of
secondary or historic data/information that is use@MDL decision-making. The retention
and final disposition of the TMDL development red®wwill be in accordance with NCRWQCB
protocols (some of the records may be requiredaesop a regulatory administrative record).

7.1.1 Fidd Records

The field monitoring teams will maintain notes ither a bound field notebook or in
standardized field record sheets that are predardtat purpose. A sample field record sheet is
found in the SWAMP QAPFEield crews should use waterproof pen for fieldebobk; pencils
should not be used. The field log/record sheetsalddocument all pertinent field-related
information and observations for a sampling episadthe information can help understand the
outcome of a sample result and to evaluate thditsabf decisions drawn from the data. Such
information may include:
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712

Name of collector

Sample location

Sample date and time

Description of samples collected

Description and results of field measurements

Water appearance and odor (e.g., color, unusualanod suspended matter)
Weather or recent meteorological events such as rai

Biological activity (e.g., excessive algal growtish presence)

Watershed or instream activities (e.g., water digrs, mining in the stream,
construction, dredging, livestock in stream)

Pertinent information related to unusual conditionso water quality, or stream uses
Specific sampling information (e.g., left bank @ht bank sampling, upstream or
downstream of notable feature such as a bridgesraiiout changes to sampling
location, GPS coordinates)

Missing parameters and an explanation if a parancetdd not be sampled
Observations related to sample transport or mesgedus problems

Correctionsto Documentation

Documents should be corrected only in a mannerdii@ats the reader to view the original,
uncorrected data. A single, penned line throughriberrect data should be used. The data and
the corrector’s initials should be supplied in pext to the correction. All corrections must be
done in ink. A statement explaining the correctimaly be included in the documentation
retained for the project.
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9.0 ACRONYMS

ADV............ Acoustic doppler velocimeter

BOD............... Biochemical oxygen demand

COC...cvvvveeee Chain of custody

G4V T Coefficient of variation

DO Dissolved oxygen

DQO......cc....... Data quality objectives

EPA................ U.S. Environmental ProtectioneAgy
MQO............... Measurement quality objective

NCRWQCB ...North Coast Regional Water Quality CohBoard
] P Logarithm of hydrogen ion centration
QA Quiality assurance

QAPP ............. Quiality assurance project plan

(O] O — Quality control

SWAMP......... Surface water ambient monitoring peog
TMDL............ Total maximum daily load

A 4] Yellow Springs Instrument
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